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MULTI-FUNCTION SCANNER AND METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates to a multi-function scanner and method therefor, and 
5 more particularly to a multi-function scanner capable of scanning a normal 
document without a laser/anti-counterfeit mark and a special document with the 
laser/anti-counterfeit mark and capable of effectively removing the laser/anti- 
counterfeit mark from the scanned image, and a method for the scanner. 

Description of the Related Art 

10 FIG. 1 is a schematic illustration showing a conventional flatbed scanner. As 

shown in FIG. 1, a scanner 100 is used to scan a to-be-scanned document 200 
placed thereon. The scanner 100 includes a guiding rod 120 and a scan module 
110 that may be moved along the guiding rod 120. The scan module 110 includes 
a light source 111, reflecting mirrors 112, a lens module 113, and an image sensor 

15 114. 

The light source 111 emits white light rays (visible light rays) to illuminate 
the document 200, and the light rays are partially reflected to the reflecting 
mirrors 112, which reflect the light rays to the lens module 113, which focuses the 
light rays on the image sensor 114. The image sensor 114 converts optical signals 
20 into electrical signals, which are processed and then transferred to a computer or 
other processing devices for further processing. For example, the image signals of 
the scanned document may be transferred to the computer, which may recognize 
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the image signals into character data. 

Since the conventional to-be-scanned documents belong to black/white or 
color documents, the conventional scanner may scan these documents and obtain 
good effects. However, laser/anti-counterfeit marks have been added to some 
5 important documents, such as ID cards, passports, savings-account books, or other 
confidential documents in order to prevent the documents from being 
counterfeited, and the conventional scanner cannot scan these documents with 
clear effects. This is because the laser/anti-counterfeit marks may shield the 
information on the documents. 

10 Thus, it is necessary to discriminate if the documents with the laser/anti- 

counterfeit marks are true or not by the human or machines in the airport, 
customhouse, or bank, and then to scan the documents with the laser/anti- 
counterfeit marks using scanners. The scanned image information is then 
recognized into character information such as numbers and names by processors 

15 or computers. 

Since the laser/anti-counterfeit marks are typically superimposed on the 
character information, the scanned image information is typically interfered by the 
laser/anti-counterfeit marks and becomes blurred when the conventional scanners 
are used. Therefore, the recognition precision will be influenced and better 
20 recognition effects cannot be obtained even if the scan mode is switched to 
black/white, gray-scale, or color mode. 

Thus, it is a great advantage to the user if a scanner can clearly scan a 
normal document and a special document with a laser/anti-counterfeit mark. 
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Edgar discloses a method for removing the effect of surface defects from a 
scan of an image behind a surface using an infrared light sovirce and a visible light 
source in U.S. Patent No. 6,075,590. In this disclosure, two scanning processes 
are performed using the visible light source and the infrared light source to 
5 illuminate the document, and the surface defects of the document are removed 
according to two scanning results. However, no technology with regard to the 
laser/anti-counterfeit marks has been disclosed. 

Taiwan Patent Publication No. 509801 discloses an apparatus for 
compensating for the optical properties of an object according to light sources 
10 with different wavelengths. In this disclosure, the document is scanned twice 
using a visible light source and an infrared light source to illuminate the document, 
and then the image are compensated and repaired according to two scanning 
results. However, no technology with regard to the laser/anti-coimterfeit marks 
has been disclosed. 

15 Thus, it is an important subject of the invention to provide a scanner capable 

of scanning a normal document without a laser/anti-counterfeit mark, and a 
special document having the laser/anti-counterfeit mark without being influenced 
by the mark. 

SUMMARY OF THE INVENTION 

20 It is therefore an object of the invention to provide a multi-function scanner, 

which may scan a first document without a laser/anti-counterfeit mark and a 
second document with a laser/anti-counterfeit mark and may effectively remove 
the laser/anti-counterfeit mark from a scanned result of the second document, and 
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a method therefor. 

Another object of the invention is to provide a muhi-fiinction scanner, 
which is capable of conveniently enabling the scanning process of the first 
document or the second document, and a method therefor. 

5 To achieve the above-mentioned objects, the invention provides a multi- 

function scanner including a scan module and a scan mode control unit. The scan 
module includes a visible light source, an infrared light source, an image sensor 
and a lens module. The lens module focuses reflected Ught rays from the first or 
second document onto the image sensor. The scan mode control unit controls the 
10 scan module to selectively enable the visible light source and the infrared light 
source for scanning. Using the infrared light source to scan the second document 
may effectively remove the shielding effect of the laser/anti-counterfeit mark on 
the second document. 

The scanner may further include a scan mode selecting unit controlled by a 
15 user to select one of a first mode scan and a second mode scan and transfer a 
selected result to the scan mode control unit, which controls the scan module to 
perform the first mode scan or the second mode scan. 

The scan mode selecting unit may include a first scan button to be pressed 
by the user to control the scan module to perform the first mode scan, and a 
20 second scan button to be pressed by the user to control the scan module to 
perform the second mode scan. 

Alternatively, the scan mode selecting unit may include a scan button and a 
switch. The scan button may be pressed by the user to control the scan module to 
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perform the first mode scan or the second mode scan. The switch may be switched 
by the user to select the first mode scan or the second mode scan. The first mode 
scan or the second mode scan is not changed until the user switches the switch. 
The scan button may be mounted to a bottom of the scanner so that the user may 
5 conveniently flatten the document and enabling the scan operation. 

The invention also provides a method for a multi-function scanner for 
scanning a document with a laser/anti-counterfeit mark. The method includes the 
steps of: pre-scanning the document to obtain a preview image; recording a zone 
of the laser/anti-counterfeit mark selected by a user on the preview image as a 
10 marked zone; using a visible light source to scan the document so as to obtain a 
first image corresponding to the document excluding the marked zone; using an 
infrared light source to scan the document so as to obtain a second image 
corresponding to the marked zone; and combining the first image with the second 
image. 

15 According to the method, it is possible to obtain scanned images with the 

complete first image and second image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic illustration showing a conventional flatbed scanner. 

FIG. 2 is a schematic illustration showing a multi-fimction scanner 
20 according to a first embodiment of the invention. 

FIG. 3 is a block diagram showing a computer and a multi-function scanner 
according to a second embodiment of the invention. 
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FIG. 4 is a block diagram showing a computer and a multi-function scanner 
according to a third embodiment of the invention. 

FIG. 5 is a schematic illustration showing a multi-function scanner 
according to a fourth embodiment of the invention. 

5 FIG. 6 is a schematic illustration showing a scanning method of the 

invention. 

DETAILED DESCRIPTION OF THE INVENTION 

In order to effectively remove a shielding effect of a laser/anti-counterfeit 
mark on a document when the document having the laser/anti-counterfeit mark is 

10 scanned, the present inventor tries to find a light source, which is capable of 
emitting light rays to penetrate through the laser/anti-counterfeit mark, as another 
light source for the scanner according to the property of the laser/anti-counterfeit 
mark. After the actual test, the present inventor finds that infrared Hght rays may 
directly penetrate through the laser/anti-counterfeit mark. That is, the laser/anti- 

15 counterfeit mark is regarded as transparent in the optical system of the infrared 
light rays. On the other hand, an image sensor of the scarmer may sense infrared 
light rays. Thus, if the infrared light source is used as another light source in 
conjunction with a visible light source that is already existed in the scanner, the 
shielding effect caused by the laser/anti-counterfeit mark may be effectively 

20 removed. 

FIG. 2 is a schematic illustration showing a multi-function scanner 
according to a first embodiment of the invention. As shown in FIG. 2, the multi- 
function scanner 10 may selectively scan a first document PI without a laser/anti- 
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counterfeit mark and a second document P2 with the laser/anti-counterfeit mark. 
When the first document PI is scanned, the muhi-function scanner 10 enables a 
first mode scan. When the second document P2 is scanned, the multi-function 
scanner 10 enables a second mode scan. In the second mode scan, the laser/anti- 
5 counterfeit mark on the second document P2 may be effectively removed from a 
scanned result, so the scanned result of the second document P2 is free from be 
influenced by the shield effect of the laser/anti-counterfeit mark. Consequently, 
when the document or exhibit with the laser/anti-counterfeit mark is scanned, it is 
possible to obtain a clear scanned result and transfer it to a computer system to 
1 0 perform the process of information recognition. 

The multi-function scanner 10 includes a housing 11, a guiding rod 12, a top 
13, a bottom 14, a scan module 20, a scan mode control unit 30. The guiding rod 
12 is mounted to the housing 11, and the scan module 20 may be moved along the 
guiding rod 12. The scan module 20 includes a first light source 21, a second light 

15 source 22, reflecting mirrors 23, an image sensor 24, and a lens module 25. The 
first light source 21 is enabled to emit visible light rays to illuminate the first 
document PI, and the second light source 22 is enabled to emit infrared light rays 
to illuminate the second document P2. The lens module 25 focuses reflected light 
rays 26 from the first or second document PI or P2 onto the image sensor 24. The 

20 scan mode control unit 30 controls the scan module 20 to selectively enable the 
first light source 21 and the second light source 22 to perform the first mode scan 
or second mode scan. The scanned result of the first or second mode scan is 
transferred to a computer for processing, such as character recognition. 
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Although the flatbed scanner is illustrated as an example of the embodiment, 
it is not intended to limit the invention thereto. Instead, the invention also may be 
applied to the sheet-fed scanner. Furthermore, although the scanner of the 
embodiment includes a guiding rod 12, other transmission mechanisms without 
5 the guiding rod 12 may also be used. For example, the sheet-fed scanner does not 
need any guiding rod 12. 

If the user needs to scan the first document PI and the second document P2, 
the process for scanning the first document PI or the second document P2 may be 
controlled by switching the scan mode. In one embodiment, the scan mode may 

10 be switched using software interfaces of the computer. In this case, the software 
interfaces may include a scan mode selecting unit for the user to select a first 
mode or a second mode. Alternatively, a button or buttons of the scanner may be 
used to switch the scan mode of the scanner. In this case, the scarmer may include 
a scan mode selecting unit for the user to select the first mode or the second mode. 

15 The details will be described in the following. 

FIG. 3 is a block diagram showing a computer and a multi-function scanner 
according to a second embodiment of the invention. Referring to FIG. 3, the 
multi- function scanner 10 includes the scan module 20, the scan mode control unit 
30, and a scan mode selecting unit 40 for the user to select one of the first mode or 
20 the second mode. The selected result is then transferred to the scan mode control 
unit 30, which may control the scan module 20 to perform the scanning process of 
the first mode or the second mode. 

The scan mode selecting unit 40 includes a first scan button 41 and a second 
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scan button 42. The user may press the first scan button 41 to control the scan 
module 20 to perform the first mode scan. The user may press the second scan 
button 42 to control the scan module 20 to perform the second mode scan. The 
scanned result is finally transferred to a computer 50, which may recognize or 
5 process the scanned result. Consequently, a clear scanned result may be obtained 
and then recognized no matter which of the first document PI and the second 
document P2 is scanned. 

Because the scanner of this embodiment performs the first mode scan or 
second mode scan according to the user's selection, the user has to press the first 
10 scan button 41 or the second scan button 42 to perform the scanning process. 
However, it is inconvenient to the user who wants to scan a lot of first documents 
PI or second documents P2. Therefore, the invention also provides a convenient 
way as described hereinbelow. 

FIG. 4 is a block diagram showing a computer and a multi-function scanner 
15 according to a third embodiment of the invention. Referring to FIG. 4, a scan 
mode selecting unit 60 includes a scan button 61 and a switch 62. The user may 
press the scan button 61 to control the scan module 20 to scan, and the user may 
switch the switch 62 into the first mode or the second mode, wherein the first 
mode or the second mode is not changed until the user switches the switch 62. 
20 That is, when the user wants to scan a lot of first documents PI, he or she only has 
to switch the switch 62 into the first mode, and then only has to press the scan 
button 61 to scan the documents. On the other hand, when the user wants to scan a 
lot of second documents P2, he or she only has to switch the switch 62 into the 
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second mode, and then only has to press the scan button 61 to scan the documents. 

FIG. 5 is a schematic illustration showing a multi-fiinction scanner 
according to a fourth embodiment of the invention. Referring to FIG. 5, a scan 
mode selecting unit 70 includes a scan button 71 and a switch 72. The scan button 
5 71 is mounted to the bottom 14 of the multi-function scanner 10, and the user may 
press the top 13 of the multi- function scanner 10 so as to enable the scan button 
71 to control the scan module 20 to perform the first mode scan or the second 
mode scan. The first mode or the second mode is not changed until the user 
switches the switch 72. 

10 In detail, the user may switch the switch 72 to a position XI corresponding 

to the first mode, place the first document PI on the scanner 10, and then press the 
first document PI to simultaneously flatten the first document PI and trigger the 
scan button 71 so as to perform the first mode scan. On the other hand, the user 
may also switch the switch 72 to a position X2 corresponding to the second mode, 

15 place the second document P2 on the scanner 10, and then press the second 
document P2 to simultaneously flatten the second document P2 and trigger the 
scan button 71 so as to perform the second mode scan. The design of this 
embodiment really facilitates the user's operation procedures. 

FIG. 6 is a schematic illustration showing a scanning method of the 
20 invention. As shown in FIG. 6, the method for the multi-function scanner may be 
utilized to scan a document 80 having a laser/anti-counterfeit mark. According to 
the method of the multi-function scanner, the scanner may scan a first image of 
the laser/anti-counterfeit mark and a second image of other parts, and the first and 
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second images are then combined into a complete image by way of image 
processing. The method includes the steps of: pre-scanning the document 80 to 
get a preview image; recording zones 81 and 82 of the laser/anti-counterfeit marks 
that are selected by the user on the preview image, as a marked zone 83; using a 
5 visible light source to scan the document 80 and then obtain the first image of the 
zone 84 except for the marked zone 83; using an infrared light source to scan the 
document 80 and then obtain the second image of the marked zone 83; and 
combining the first image with the second image. 

It is to be noted that the fu"st image may be a color image or a black/white 
10 image. The marked zone 83 may include one or a plurality of sub-zones 81 and 82, 
and the second image may include a plurality of sub-images corresponding to the 
sub-zones 81 and 82. The sub-zones may be circular, rectangular, or have other 
geometric shapes. 

The method of the invention has the following advantages. If only the 
15 infrared light source is used to scan the docviment 80, the color image cannot be 
obtained. If only the visible light source is used to scan the document 80, a clear 
second image cannot be obtained, and some images in the document 80 may not 
be presented in the second image. Using the method of the invention may 
preferably reproduce the image of the document 80 and satisfy the demands of the 
20 user on the first image and the second image. 

While the invention has been described by way of examples and in terms of 
preferred embodiments, it is to be vmderstood that the invention is not limited to 
the disclosed embodiments. To the contrary, it is intended to cover various 
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modifications. Therefore, the scope of the appended claims should be accorded 
the broadest interpretation so as to encompass all such modifications. 
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